Regional topographic rises in the equatorial region of Venus (Western Eistla Regio, Beta Regio, and Aria Regio) form a unique class of structures which on the basis of geologic mapping and geophysical data are interpreted to be sites of mantle upwelling or plumes. The geologically least complex of these regions is Western Eistla Regio, an elongated domical rise that contains the volcanoes Sif and Gula montes. Sif Mons is a large volcano (diameter > 100 km) whose local stratigraphy indicates that it has undergone a history marked by initial radial fracturing, widespread outpouring of lava, additional fracturing along its northem flank, and extrusion of lava that is either extremely fluid or was erupted at a high rate of effusion. Sif contains a 40-km-diameter summit caldera within which are nested smaller calderas and pit structures. 
. These analyses order to better understand the mechanisms forming regional show this highland to be made up of widespread radar-daxk topographic rises on Venus, we examine the geology of the plains with localized mottled bright to mottled dark material western part of Eistla Regio, concentrating on the sequence of corresponding to volcanic deposits at sir and Gula, events related to the formation of this highland. The spatial respectively [Senske, 1990] . More recently, analyses of and temporal relationships between volcanic deposits at sir medium-resolution (1.0-2.0 km)Arecibo radar images indicate Mons and Gula Mons and their associations with tectonism, that deposits at these adjacent volcanoes possess varied and faulting and rift formation is evaluated. A survey of the distinctly different radar properties. Lava flows at sir range distribution and density of impact craters is also carried out in from bright to mottled bright (rough at the 12.6-cm order to estimate an age for this area. where it is covered by lava flows and shows no distinct On the basis of the stratigraphic relationships identified at continuation to the southeast. The third belt of deformation, Western Eistla, we now examine the local geology of a number centered near 17 ø N, 354.5 ø, is located in the plains to the of areas in detail in order (1) to constrain better the sequence of south of the two edifices. Faults and fractures strike along a events in the formation of large volcanic edifices; (2) to northeast/southwest trend and are concentrated on the crest of attempt to identify age relationships between the large the prong of elevated topography extending southwest from edifices; (3) to assess the significance of volcanic centers other Gula Mons (Figures 3a and 4) . The orientation of these than Sif and Gula to the history of the region; and (4) to structures is parallel to the region of deformation at the summit characterize the relationship between volcanism and zones of of Gula, suggesting that these zones may be linked. lithospheric stretching and rifting. Many additional structural lineations are arrayed in patterns Regional geologic mapping suggests that Sif and Gula that range from relatively simple, such as those at Sif, to quite montes are both made up of three major assemblages of lava complex at Gula. At Sif Mons, a number of long, narrow flow units (Plate 1). In this section, we study the local graben (0.5-1.0 km wide and up to 120 km long) are aligned in stratigraphy at several locations on each volcano in order to a pattern radial to subradial about the central part of the edifice determine the sequence of events in the formation of each (Figure 4) . On the western part of the volcano these graben are edifice. In addition, an analysis of the structure of the caldera at superposed on mottled plains and in many places are partially Sif Mons is discussed so as to determine the characteristics of covered by lava flows from S if, predating some of the earliest magma reservoir emplacement. We begin by evaluating the episodes of volcanism. These features are interpreted to be stratigraphic relationships associated with volcanic deposits associated with the early history of the volcano, possibly on the northern flank of Sif. We then proceed to investigate related to extension and fracturing due to initial uplift and the the characteristics of the summit caldera at Sif. The relationships between the units mapped on Western The area directly to the north of Sif Mons is made up of a number of overlapping lava flows for which it is possible to determine stratigraphic relationships (Figure 5a) [Head et al., 1991b] . In this study we identify five major lava flow units on the basis of radar brightness, texture, and crosscutting relationships. The units are discussed in order of oldest to youngest (Figure 5b) . The characteristics and radar backscatter properties of these units are summarized in Table 1 rift is small and that extension is limited. volcanic activity associated with this rift zone is found mainly on its northern and southern flanks and is made up of lava flows having a mottled texture (Figure 12b ). These deposits, with flow boundaries arrayed in a pattern perpendicular to Guor, flow down regional topographic slopes to the north and south and provide m'mimal rift infilling, thus indicating that rift-related volcanism is not a major process in this area. In a similar manner, there is little evidence of sediment infilling, although debris deposits are present locally at the base of the major fault scarps. In these respects the structure of the rift is relatively pristine with much of the prerift structure of this area preserved.
wavelength of the Arecibo radar). In comparison, Gula is The regional geologic characteristics of Western Eistla characterized by localized very bright deposits (regions of high

Although Guor Linea is associated with extensive faulting
GuorLinea and is interpreted to be a site of probable crustal thinning, Located to the southeast of Gula Mons is a collection of there is little evidence of substantial volcanism along the scarps and fractures corresponding to the rift valley Guor
Impact Craters
On most planetary surfaces the density and distribution of impact craters can be used to assess the age of geologic units. The relatively low number and corresponding low density of craters on Venus, however, make age relationships difficult to determine by this method. specific map units, we examine the overall density of impact craters in order to estimate an age for the regional topographic high and compare this value to the average age determined for the planet as a whole. Within the area examined in this analysis, 10 craters interpreted to be of impact origin are identified ( Figure 13 and Table 2 Due to the structural complexity of this area, we are presently unable to determine if extension and faulting occurred contemporaneously along the separate rift arms or if rifting is associated with a number of events spread out over time.
Detailed examinations of Atla, Beta, and Western Eistla show that these highlands differ in their abundance and distribution of tesserae and coronae (Figures 2lb and 21c) . At Western Eistla and Aria, tesserae are found to be a minor unit, lying primarily on the outer flanks of these uplands. These units are embayed by plains and are interpreted to be relatively old. In comparison tesserae are a primary unit at Beta and are arrayed along the outer edges of the topographic rise ( Figure  2lb The three highlands examined in this study are all interpreted to be associated with areas of mantle upwelling or plumes on the basis of their broad regional topography, large apparent depths of isostatic compensation, the presence of rifts, and volcanism forming large edifices. The detailed characteristics of each region show them to be quite variable in the presence and distribution of coronae and tesserae. The variations between the different areas may be controlled by their local geologic setting. That is, Western Eistla Regio appears to be an area in which plains have been uplifted and large-scale widespread volcanism has occurred, while Beta Regio is interpreted to be a site where a plume has impinged on a laterally extensive region of tesserae (possibly a region of thickened crust) [Senske et al., 1991b] 3.00 km
